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' 	 $EKER INDUSTRIES'CORPORATION 
~ • 	 • 	__ 

APPROVAL FOR EXPEIVDITUItE 	 i 

I+ocatian:  ick  Area 	 Date: November 20, 1975 

Pro7ect No:  
. 	• 	- 	 . 	 • 	+ 

Project Title & DescriQt).on: (4 Capital Item 	() Expense item 
. 	 == 

Prepare north-most gyp pond to act as.an  interim,wash plant-tails/reclaim water pond. 

	

- 	 . 	 ;• 

- 	 . 	 . 	. 	• 	 . 	 • 	 '; 
sustigication Statement: 	 () major Maintenance & xepair 	 F 

(} Addition/Expans3.on 	 () Environmental Protection 	 Qc) Replaeement 	3- . 	 ~ ., , 	. 	 • 	' 	• 	:,••: 
( ) Economic 	 { } New Venture 	 ( ) Other (Expl.afn) A 

_- 	Has this item been approved in the capital budget? 	() Yes 	(X) No 	 :" 
Has this project been started? 	 O Yes 	(K) No 
If starte3, who authorized start~ 

: 

;. 

3-~ 

:- 
~.: 

STA{tT DATE: Ymmediate upon AFE approval 	 _FaiISH DATE: 

-- APPROVALS'-- 	 ' 
LOCAL 	 CORPORATE 

General Manager 	 Date 	 President 	 Date 

Plant Engineer 	 Date 	 Exec. V. P. 	 Date 	 ~- s.: 
Plant Controller 	 Date 	 V. P. Financc 	 e f~ 

Prod. Dlanager 	 Date 	 V. P. Engin r ' 	Date 
, 	_ ~ 	 . 

Reguestor 	 Datc 	 V. P. Ope~ation :_~  -  Date_ 

FH0028480 

RW'ECT COSSTS (MAJOR ITEMS) - EQT3IP & MATEftTAIS I,A80R EXPENSES TOTAL 

Face three sides of pond dik $65,000. •  $65,000. 

Reroute & Extend tails•• 
$12,000. 	• $6,000: 18,000. 

Seal pond bottom with 
bentonite _ 2,000. 1,000. 3,000. 

Install reclaim weir and 
PUMP  suction line 8,000: 6,000. 14,000. 

GRAND TOTAL $100, 000. 



	

~. 	. 
.. 	. 

, 	-• 	„ 	 , 

3IISTIFICATIOr1 STATBNMEI3T 
FOR 

NORTH GYP POND PREPARATIOPI FOR WBSH PY,AL3T TI,ILS POND  

The.exa.sting wash plant tails/reclaim water ponds will be £ull by 
approximately March 1, - 1976, if current production rates are maintained. 

The unused portion of the new north gypsum pond can be converted 
to a wash plant tails pond for approximately $100,000. 	 ? 

The dollar amount for several items may be low due to insufficient 
time to_adequately define the job srope. . The.items in.guestion are: 

1. Rerouting and extending'tails line. 
Dependf.ng  upon final routing decision , there could be as much 	 ' > 
as 1500 feet of 12 incb to 16 inch pipe involved. 	 : . 	 . 	 f 

2. Sea1 pond bottoat with bentonite. 	 t; 

Although-the bentonite clay can be obtained at our mine site 
for no more than loading & transportation cost, the amount of 
•clay required has not been accurately determined. Sealing of 
the poiid'bottom is required because there is at -least one and 
maybe several faults and lava outcrops in the pond area, which 
flow dixectly 'into-the #5 well water strata. 

3. Install recla3.m weir and reclaim pump suction'line. 

with in-place wintertisae concrete costiing approxamately $300/c. y. , 
this $14,600.does not leave much to install a suction 13.ne to 
the reclaim pump. 

BHF:sm 
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BEKER INDUST-RIES CORP. 
Purchase Order No. COF 2 2 6 3 0 

P. O. BOX 31, CONDA, IIJA"O 83230 
(208) 547-4361 Daw socashbot so  1975 

Requiskion No. 	 T 

TO:. F Page:  

Cam Code No- 

tNSTRUCTIONS TO VENDOR 
Ave. 1. To validate iNs order. return acknowledgement COPY 

lNuungton ?aft,, CA 207ras ptomptly duly signed. 

_j 
2. List Order No. and ltern No. an aN invoices. Packages and 

Shippino Domment. 

SHIP f If Wpped, urit quantities are less thari ordered, contact 

TO 
Purchasing Manager whose signature appears bekyw. 

vq-.kgr 1pamtrlcs Cow;?.. 4. Describe in dowN on kmake iternis) shipped and Quanthiss. 

P. 0..Bmx 37: S. Send invoices to: 
C*VA& o  1twou 612310 Soker indusuies Corp. 

L c/o Accounts Payable 

nivAlibe 	 ano. UnlassatherwIsespecified,2%discou 	deducted for pavinent.  loth prox" P. Ai 1k= 37 
COW-# IWO 43230 

Mr.  Ext. 	can tumish information reaarding  this order. 
PROMISO" F. O. S. POINT 

jr.,  

SHIP VIA: 
❑ RAIL 	❑ MTR FREIGHT 
❑ TRUCK 	❑ OTHER 

BILLING TERMS FREIGHT 
PPO`  I  COLL 

rrEM Nd. iUUANTITY Ulm MATERIAL ANo DESCRIPTION 
QUANTITY RECEIVED— SHIPMENT NO. 

I Z 3 4 5 6 7 

ZA (1) Usa4 7700 T.1jid coi>aearal mectX10 VI=U.. 

Cal 1= Suction w/.wm "ze 6 Uzza staLrtar 

laterlaeka A.C. R.O. 44•,? Couttol 

cimit t, -100.&Wp pAu sa case Tru- 

MAETAWME03 Q"x - W UM VV34MVE 

-SHIPMENT 
NO. 

DATE 

FREIGHT BILL 
RECEIVED 

BY NUMBER AMOUNT 
PREP. 

CARRIEA CAR 
NUMBER 

WEIGHT OR 
NO.PACKAGES REMARKS COLL.' 

SIC PS 9M 4-75 -  - 

FH0028482 
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CONSTRUCTI N C(a 

9 	1 

November 24, IL975 

V7 

Z  
2  

Y. 	 % 	 . 4  
....o4 Box 37 	 f 

Conda~ KId 	 4 abo:- I 
7: ~e 

ft -Don Smedley: Attn ~ -1 

Z-4 

'- 4 D —' 1,SJx: 
4NO 

MF-i confirm ~ 0  
ur conversations concerning the flattening 6f the.  slOPesi 

CM 0 mst, : north ar4-  west dykes of the north half of Gyp Pond No-'*. 3# -fr n%. I 
- 20 feet and the constXuctibOxi the top fr t  1S am 	to 

of Jetty.dyke for.reclaiming the *ater: We can make the necessary ecluiP- 
'mining cperation - inihe immeaate futWe.,  Move-,:.- ,  0 , 	-.4'.men ava able.from our 

	

available iii.the. Soda 
	•

anticipate- the utilization of . eqaipment 
baLve projected a $2,000.00 total move-in and out cost i=js area and 

'following'proposal. 

we - pointed. out .1n ,  our conversation' lt ~ is difficult to -iikicipato 
thim  

the``~61idition of material wd will - be handling due to the weather at 
"coUld pr vifiie :o :year and this 	esent problem -in the constructiori 

this asiium 	e estimate the following equipment will :Based on 	ption w 	 be. 
the dyke.construction. k • equired for 

Foreman t, pickup 
*'k - for push 2 	D9 Dozers 	 loading 
-i- 	 3 	641-Cat Scrapers-or 633 Scrapers 

1 

	

	DB.Dozer for fill and slope prepiiration 
r Patrol 16 mQto 

651 cat powexed Southwest compactor 

We propose to furnish the above equipment on a hourly maintained rate." 
Uawing 

	

the necessary labor 
• 

 accordance with the Eq. 	scliedule. 
J 

te 	 PiCkW 
@ $ 3.25/hr 

D-9 Dozer $78.90/hr 
'633 Scrapers 	 @ $62.50/hr 
641 Scrapers 	 I $77.40/hr

•

D-8 Dozer 	 @ $53-05/hr 
3.66 14otor Pa ol 	 'V6 tr 	 @ $40.28/hr 

All  

Southwest CoMactor 	@ $59.26/rh 

P. a." ox 	 14061728-2450 	910~EIW2492 8 1502 500 TAYLOR  • MISSOULA, MONTANA SMI 
(I 	~ . 7 

FH0028483 
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Q 	'e r4 . 	 .  J 1.r ♦ ♦ ♦ 	 r - 	 - r  ~  ~ 	~.e`~~~

" . - 

E 	~~ 	a ='. :f t 	~4=•  	a 	 . 	 rr 	 _ 	t 	 t ' •t. 	- ~ ♦  

~T' 	f .~~ : < 	,er'i 	_ 	♦ 	
- 	 ' 	 r~ ~ t ~: 

Fage ~.2 ~ 
Noven~tier 24, 19T5,   

~ 	.r 	• ~;> • 	.~;,~y 	 ~ 	
~ 	~. 

" 	~  - r ;~ 	k J•n 	 y 	' > 	' /  	•, 	' . 	. 	. 	' 	 - 	 .. 	J 
_ ' 	e ~/ 	is 	 1 	r 	Y 	 . 	 . 	 ti ..y  . _ !~• 

• w 	7T~,~~t.r̀~,~}` 	r 	7 P 	.. 	 ~ 	 . - 	.. 	. 	'  	j 1 d.' 
~J;~ 	i 71Jti~,,Cwti~ Y .: '•+ - 	., , .. .. 	. 	' :; 	.. 	. 	. • . 	. 	t:' . 	. 	• ; ~ . 	.• 	. 	. 	 '. , 	. .. 	. . 	:. . 	a 	.. 	•A ~, ry  	~ ' t, 

	

~v ~ 	 ? t 	-. ~; ~~•These rates- i.nclude all necessary fuel and maintenance costs: A]1  

labor.'.wil] _be charged as per union r~37 1 Y~nents which include base and  
~,-•.,;.: ~.  ;: • 

oveit3me ay, health, welfare and 
~

sion, payroll additi.ves and 15$ for  
_:..,:.,. p processing and overhead costs. Yoqcari contact Mr. Sherm Mazza 'at 549- 	 y? 

3317`for present paY rates_ 	 u 
!~°.'~ •~~i~ ~  + L y . . . . . . . . ,  ~ " l~

.cf ..,. :. ..... • . . . ; 

ti
J,

,We estimate .that •the .flattening and widening of the three slopes w3.].1  

~g;r8pp?~~~ :y ~ee ta four wee3cs with the abave equ'~Lrmnent spread ~ z 

tand 'apporoxia~telN. $65, 000:00 cost. " The construction of the jetty dyke  

t~aEd:ttake approximately-one week with'the same eguipment spread and the 	-: 
' 

 

~~cost ~t~ould-"be, $25,000.00 ~ ;:Therefore :the total cost of the two items Would  

< b~~.approxa•mately .$90,000 00..• We, feel that. if materia3 can.be  excavated:^ 	 * 

thef interxor o~ ', the pond area : in close proximity ta the required ezibank  

x' me~nasid "that soft ground - or wet and ' fr4zen materia3. doesn't hamper'  
M <,.,:: .,~ • . 	,- ... 	 : 

~ dttctive ~`efforts. we can perfozm. the required work for the above stated prace.  
~ 	 •~ 	 raP y::  

 4l/L! Z l - 
~ ~ 	. ; .~= 1 ~ t 	- 	 , . 	 - 	 _ 	 ' 	 •f S4 	• 

_ 	 r 	v 
~.~~- 	 - 	 .. 	

., 	. 	. 	 . _ 	-• 	 . 

'+-+~ 	3„•Yt72 i :.b`3~~ c  ''' 	.• 	". . 	 . 	. . ~ .. 	. •:- ... - '.. " 	 :- 	- .,' 	1 .~r'> t ~ i/ a.. 

Please be aware that as weather conditions wor'sen the construction  

1ncrease 
 

cctsq.,ts. will  
~~~

C f.Io9' ~S~ '-1• 	 ' 	
+y / 1, 	

. 
~ ,~ 	 , 	 ' 	 . 	 ' 	 lr.' v 1  < :•+. 	 '~ E . 

~
`~ ~, z  . r ,j 	,y,; w 	+~" 	

_• 	 . 	 . 	. ' 	 ' 	. 	 • 	 Y  

.~Y 	• x 	"~ , 	fi r,~cr 	. 	 : 	• 	 . j  : 	~ 	j• 	t 	; , 	~ ~ 	_ ' 
Very truZy yours.  *' TM'fs;  ~~` 	 ~ r 	 J 
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To• 40:Lle 	 File RE"Bfanco.. 

Copie.v ro.-  G. Greer 	 Date: July 21, 1977 
H. Farrow 
T . McReynolds 	 From.,  Dick Fleming 
C. Bassett 
Project Engineer 	 Deral-Iment Engineering 	

z 

C. F. White Plant 

CLOSED AFE 

The underwritten AFEs are complete. No further charges should be charged 
against them. 

Tailings Pond 	• 
 -KlB 3rd Stage Cylinder •revision) 

531-637 - Plant Drainage 4ystem 
450-640A - Replate Distribution.Box Piping 
'480-663 - NH3 Plant Shop 
410-683A - Remodel # 3 Tailings Pond (revision) 
420-686 - Screw Feeders Under 6000 Ton Bin 
421-693 - Replace Dust Collection on South Calciner Storage Bin 
421-699 - Install RC-3 Belt Scale 
562-704 - Fenced Area for Warehouse Inventory 
450-715 - Install Stainless Steel Screws in Phos- Atid Building Siding 
480-716 - NH3 Convertor Repairs & Modifications 
480-740 - Replace B tiac Unit in NH3 
505-756 - Purchase Heavy Duty 3/4 Ton Pickup 
505-757 - Purchase Mine Vehicle - 
440-763 - New Bottom in Sulfuric Acid Storaige Tank 
480-769 - Replace A Wac Unit in NH3 
530-773 - Purchase New Auto 

DF/sk 

.,..FH0028485 
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~~ °`~' r''~ 	• 	v~ 	= r̀  `~ ~I  ~~~ /nteroffice Memorandum 
° 	• /G~'-S~ y' 	

. 

Td.* G. sneddon fileReletence: 

CopieS TQ: E. M. Green Date: 	December 16, 1975 	• 
~ T. McReynolds 

A. R. Ramirez flonl.-,  D. Baumgartner 
W. Jacobsen ~ 

H. Farrow Depart!lrent' 	Gentral services 
J. Beaunaux 

Localion.• 	G. F. White Plant 

- 	 • 	'. 	- 	 .i 

Subject.' NOTICE OF AFE APPROVAL 

. 	 .. 	 • 	 - 	 . 	 . 	 ~ 

The following AFE has been approved:  
• 	 _ 	- 	. 	 - 	 • 	 . 	 • 	. 	 - 	. 	~ 

. 	 . 	 . 	 , 
. 	 . 	 . 	 , 

AF'E No. 	168-569 	 ~ 

AMOUNT APPROVED:  '$100,000.00. : 

TITLE:  Prepare north most.Gyp Pon$ as  

Wash Plant Tai],ings Pond 	 : 

Estimated Completion Date:  Jannary 1976  

Project Engineer: 	H. Farrow 

DDB/kjp 
 

:a 

k:4 
FH0028486 
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~ 	 BEKER INDUSTRIF.S CORPORATION 	 ) 

 

APPROVAL FOR EXPENDITURE 	 #~ 
. 	 • 	 . 	

• 	 • 	
: 

; 	 • 	 - 	, 	 ' 	 , 	' 	 . 	i 

Location: Ick  Axea 	 Date;: November 20; 1975 

Project No:  

Project Title & Descript%on: ( ~ Capital Item 	() Expense Item 
- 	 , 	 • 	 . 	 ~. 

	

Prepate. north most 'gyp pond to act as ari interim;wash plant',tails/reclaa.m water pond. 	~. 

Justification Statensrnt: 	() Major Maintenance & Repair 	 Y  
• 	 - 	 ` 	. 	 - 	:; 

() Addi.tion/Expansion 	 () Environmental Protection 	 Qc) Replacement 	̂ 
• 	 - 	 ' , 	. 	. 	. 	 . 	 • . 	 • 	, 	 ~ 	k;• 

( ) Economf c 	 { ) . New Venture 	other (Eicpl'ai,ii) 
, 	 . 	 . 	•. 	 -• 	~ 

' Has this item been approved in the capi.tal budget? 	(, ) Yes 	(X  )• No  
Has this project been started? 	 O Yes 	(x) No 	 •_ 
If started, who autlhorized start?  

	

. 	• 	 : 	
• 	 . 	 • 	• 	• 	 • ~ 

ROJECT CaSTS ( MA ►70R ITEALS ) ' EQUIP & MATERIAI,S LABOR .' EXPENSES TOTAL ''. 

Face three sides of pond
.
dike $66,000i $65,000. 

Rerohte & Extend tails • 
$12,000. ° $6,000: 18,000: 

Seal pond bottom with 
bentonite 2,000.. 1,000. 3,000: 
Install recla3m wtfiicrand 
ump suction line 8,000. 6,000.'. 14,000. 

GRAND TOTAI, $100,000. 

. 	 ' . 	 . 	':   . 	- 	• 	. 	' 	- 	- 	• 	 .. 	• . 	- 	~ :.: 
, 	 • 

• 

START DATE : 	Immediate upon AFE approval 
• 	 - 	 - 	 . 	 - 

. 

FItTISH DATE :  

 4` .: 
j: 

-- APPROVALS '  r 
LOCAL CORPORATE 

i~ 

General Manager Date President 	 Date ~ , 
Plant Engineer Date  Exec: V. .P. 	 Date  

r 
-. 	- 

Plant Controller Date V. P. Financ.e 	 e~ 
Prod. Manager Date V. P. Engi 	r 	Date 

Requester Date V. P. Ope a i ns 	Date 
j, 

~ 
. 	- . 	 • • 	 • q; 

• 	... - ' . 	. 	' 	. 	__ 	_ 	-._~ .. 	------... ~ _._..x'~:: 
FH0028487 
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1 • 	 - 	 ~ 
t 	 • 

JUSTIFICATION STATEMMT 
FOR 

NORTH GYP POND PBEPARATION FOR WASH PLANT T3tlitLS POND. 

The existing wash plant - tails/reclaim water ponds will be - full by 
approximately March 1, 1976, if carrenti production rates are maintainecl. 

The unused portion of the , new north gypsum pond can be converted 
to a wash plant tails pond'for approxi.mately $100,000. 

The dollar amount'for several items may be low due to insufficient 
time to adequately define the 3ob scope. The items in question arei 

1.. Rerout3ng and.extending tails line. 
Depending upon final'roating decision , there,could be as much 
as 1500 -feet. of 12 inch to - 16 inch pipe involved.- 

2.-  Seal pond'bottom with bentonite. 

Although the bentonite clay can be obtained at oyr mine site 	 1~ 
for.no  more than loading & transportation cost r  the amount of 	 u 
clay-required has not been accurately determi.ned. Sealing of 	 ~ 
the -pond* bottom is requ:ired- because there is at least one and 
maybe several faults and lava outcrops in the pond area, which 	 i•  
flow directly into the #5 - we11 water strata. 	 r 

3. Install reclaim weir and'reclaim pump suction . line. 	 ' 
F 

iVith in-place wintertime .concrete costing approximately $300/c.y., 	 J 
this $19,00O.do+ss not leave much to install'a suction line to  
t.h.e reclaim pump. 	 f= :} 

BHF: snt 	 ~ 

•~ . 

V. 

, 
K 

c: 

ti 

a: 

r' 
ti 

~ 
~ 

~ 
~ 

----- — - 	 ~ : 
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. t 	 . 	 • 	 ~` 

1 	 • 	, 	. 	 • 	 , ':i 

~ 	 Interoffice lUlerttoiandum 	< 
. 	 . 	 7  . 	_. 

	

Mr. Don Baumgartner 	 ~ 
s 

December - i, 1975 	 ~ 

	

. 	' 	 • 	 ~ 
. . 	Art' Rami rez 

Production 

Greenwich 	 ~ 
~• 

:. 	AFE`s 	- 

. 	 . 	 ; • 	• 	 - 	5'.  
The following AFE's have been approved and probably completed 
some time ago but the official'approval papers have not been  
submitted to you and t am now submitting the same for'reccGr•d 
purposes on1y: 	 % 

#168-543 
#168-550 
#168-548 
#168-553 
#168-570 

Attached also are original AFE's #569 and #571  whi'ch.fiave -now. 
been fully authorized. 

• 	. 	. 	. 	T 	 . 	- 	y:: 

	

- 	

N` 	• 	 • 	' ' 	 ~ 
~•. 

ARR:djh  ~ - 

Attch 
, 	.. 	. 	. 	 . 	. 	. 	 - 	• 	 • 	 i 

• 	 • 	 • 	. . 	 . 	-; 

• 	 ' 	 >.. 

• 	 s~ 

• 	 • 	 f 	 ' 	i 

. 	 , 

	

- _ _ ...----°----- 	- •-• 	- 	- 	 ' 	 ' 	 ' . 	- 	ii 
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DON SMEDLEY 

November. - 20, - 1975 

14r. Sneddon.- 

Attached-is an AFE for the #3 Tailings Ponci, and 
also the Justification StAtement. 

s ~w/ ,~~~~« AJ cpL '412-11C Z"" 

ZCJ., Jr  

ffc? 	/7 e1wif-I 

oc~,  J, 
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RTK/41VJ/sb 
1 ri dupl i cate 
Enclosures 
cc: Harza Engineeri•ng 

!n duplicate 

J' 

_ 	. 	.... 	.. 

Geotechnical Engineeizng 

Field and Laboratory Investigations 
Engineering Analysis and Recommendations 

. 	Consultation 

Great Falls Billb:gs Montana — Boise Pocatello Idaho — Gillette Wyoming 

370 Benjarnin Lane 
March 7, 1978 
	

P. 0. Box 7867 
Boise, Idaho 83707 
(208)377-2100 

Beker lndustries ;  Inc. 
P. 0. Box 37 
Conda, Edaho 83230 

ATTENTION: Mr. Jim Carpita 

Subject: Tailings Pond Subsurface . 
Investigation, Conda, Idaho 

Gentlemen: 

in accordance with our agreement, we herewith transmit a report 
of laboratory tests performed on soil samples obtained at the proposed 
site of the expansion of Tailings Pond No. 3. We were auttiorized to. 
proceed in your Purchase Orcier No. 14696 dated November 21, 1977. 
Sample testing instructions were received from Harza Engineering verbally 
and in test requests dated January 5 and 20, 1978. 

. The enclosed report presents the results of the tests on 
borrow, dike and foundation soil samples. Preliminary results for some 
of the samples were forwarded to you as individual tests were completed. 
Additional triaxial tests reauested by tiarza Engineering orn the proposed 

gypsur~ borrow material are in progress. "rhe results of these tests will 
be forwarded to you as soon as they • are complete. 

The first portion of the report summarizes the methods of ' 
fieid investigation and describes the procedures used in preparing and 
testing the samples. The second part of the report presents the results 

of the laboratory tests. 

Samples are being stored In our laboratories in Boise, ldaho 
and Billings, Montana. They will be retained for thirty calendar days 
from the date of this report, unless further instructions are received 

from you. 

if you have any questions, or if we can be o( 1'urther service, 
please contact us at your convenience. Thank you for the opportunity to 
provide this service. 
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Northern Toting Lzborwories, Inc. 

INDEX OF TEST DATA 
PROPOSEO EXPANSION 
TAILINGS POND NO. 3 

CONDA, IDAHO 
Page No* 

FIELD 	INVESTIGATIONS ............................. ...... 	....... 

LABORATORY 	INVESTIGATIONS ...................... 	.............. 1 1-  3 

APPENDIX: 
Table No. 

Sununary'of Field and Laboratory Test Results .......... I 

Boring  No..  Depth, Feet  Description Plate  Noo 

Surface. Grain Size Analysis ......... I 
Moisture-Density Test ....... . 	2 
Consolidated-Undrained 
Triaxial 	Shear Test ...... 3 

Surface Grain Size Analytis ......... 4 
Moisture-Density Test ....... 5 

Surface Grain Size Analysis......... 6 
Molsture-Density. Test ....... . 	7 

Surface Grain Size Analysis ......... B. 
Moisture-Density Test ........ .9 

HD-2 '35.0-37o0 Gi-ain Size Analysis ....... o. 10 
Consolidation Test; ......... 11-12 
Un.consolidated-Undrai-ned' 

Triaxial 	Shear. Test ...... 13-16 

40.0-41.5 Grain Size Analysis..*... .... 17. 

HD-3 5.0-  7•5 Grain Size'Analysis .......... 18 
20.0-22.5 Consolidated-Undrained 

Triaxial 	Shear Test.'...... 19 
Grain Size.Analysis ......... 20. 
Consolidated-Undrained 
7riaxial Shear Test ....... 21 

ND-4 42.5-44.0 Consolidated-Undrained 
Triaxial Shear Test ..... 22 

HF-5 7.5-  9.5 	• Grain Size Analysis ......... 23 
Uncohsolidated-Undrained 

Triaxial 	Shear Test ....... .24-27 

HF-6 12.5- 14-5 Consolidated-Undraini ed 
Triaxial 	Shear Test ....... 28 
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( 	 Northern Testing Labcratorier, Inc. . 

index of Test Data, continued 

_ 	•}.. 	 . 	 . 
s 	 • 	 - 

i 	 • 	 . 

~ 	 Boring No. 	Depth, Feet 	 Description 	 Piate No. . 

~ 	!iF-7 	 7.5- 9.5• ' - Grain Size Analysis......... 	29 
Unconsolidated-Undrained 

	

Triaxial Shear Test....... 	30-32 
12.5-14.5' 	Grain Size Analysis......... 	- 33 

	

Unconsolidated-Undrained 	 " 
Triax3al Shear Test....... .34-37 

	

Consolidation Test .......... 	38-39 

HF-8. 	17•5- 19..5 ". Unconsolidated-Undrained 
Triaxial'Shear Test.......' 40-43 
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Northtra TestiAg Laborator'us, lnc. 

BEKER TA1LtNGS POND 
DESCRiPT10N OF FIELD AND LABORATORY PROCEDl1RES 

FIELD INVEST1GATi0NS 

The dritling and sampiing program at the proposed tailings 
pond site near Conda, idaho, was conducted as requested by Beker industries. 
A11 work was performed under the direction of Harza Engineering personnel. 
A Mobiie Drill, Model B-53, truck--mounted drill rig was used for the 

- 	investigafiion program. 	 : 

Four types of samples of the borrow, dike, and foundation 
materials were obtained --- sack sampies of the borrow material, undistrubed 
shelby and pitcher tube samples of the dike and foundation materiais, and 
sp-iit spoon samples of. the .dike and foundation materials. . 

. 	 Sample Nandlin,c~  

Most of the samples.were delivered to our•Boise laboratory,'  
where they were stored unti) 'specific test programs were developed by 
Harza Engineering. Some of the samples were retained by Ffarza Engineering 
personnel and were delivered to their office ln Chicago, illinois. 	 ; 

)- 	 The samples were tested by Northern. Testing Laboratories in 
Boise; 3daho and Billings, Montana and by Shannon and Wilson, inc., in 
Seattie, Washington. The two semples tested by Shannon and 4Jilson were 
sent to them in order to meet the short time schedule for this project. 

I.ABO[ZATORY d NVEST t GAT l ONS 

Sample Preparation  

Upon arrivai at our laboratory in Boise, i•daho, all undisturbed 
samples were resealed with additional wax and stored in the sample tubes 
in the 100 percent relative humidity room until required for testing. 

All soil samples were prepared for testing in•acc41'dance with 
ASTM procedures and special instructions received from tiarza fngineering. 

The reFRolded triaxial test samples were compacted in a split 
mo1d, 2.8 inches in diameter and 6 inches in height. The soil was Isixed 
to the required moisture content of 2% over optjmum moisturQ and coFn.pacted 
in six equal lifts to 98% of maximum density, as determined in accordance 
with ASTM D 698. 
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- 	 Northern Tcsti»g Leboratories, Inc. . 

: 	Samples for the remolded permeability tests were compacted in -  
one lift in a 4.0 inch diameter moid to a height of 2 inches. The soil 
was roixed to'optimum moisture content prior to compacting the soil 'in 
the moid at 95% of maximum density. 

Undisturbed gypsum samples used for triaxial and permeability 
tests were obtained by cutting a short iength from the thln wall sampling 
tube and mounting it in a triaxiai test chamber. The sample was saturated 
by the bacic pressure-method, removed from the test.chamber,•extruded 
:from the sampling tube and prepared for the required test. This 
speclal procedure was necessary in order to obtaln testable samples. 
The gypsum, a•t •  its natural moisture content, was too dry and brlttle and 
crumbled when•extruded from the sampling tube. 5aturating the -specimen 
'in the sampling tube section before extruding allowed the specimen to 

• develop enough "apparent cohesion" to withstand extruding and trimming. 

Test frocedures 	 - 

Standard 7ests 

Test 

Grain size distribution 
Atterberg Limits 
Moisttire Content. 
Visual Classification -  
Unconsblidated-Undrained Triaxial Test 
Permeability 
Specifi_c Gravity 
Moisture-Density Relation of Solls 
Consolidation 
-Consoiidated-Undrained Triaxi.al Test. 

Unconsolidated-Undrained - Triaxial Tests 

D 422. 
D 423 , D 424 
D 2216 
D 2#88 
D 2850 
D. 2434 
D 854 
D 1557 
.D 2435 
Bishop & Nenkel,  The  
Measyrement of Soil  Properties 
1 n the Tr ax i. a l'Test, Se—c-o-nd - 
Editjo4, 1962, 	ward Arnold, 
London,.England 

: 	The unconsolidated-undrained (,Ui!) triaxiai tests Were performed 
on disturbed and undisturbed samples prepared in accordance wjtli the 
procedures described under sample prepara.tion. The tests were per,forrtned 
with the.samples at their naturaT molsture c¢ntent .for undisturbed 
samples and at the requested- moisture content for temolded samples. 
Confining pressures, as directed in the test requested froiq Harza Cngi- 
neering, were applied. i _ 
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Nostbern Teating Laboratories, luc. 

	

• 	 . 	 . 

Consolidated-Undrained Triaxial Tests  

	

.> 	 . 
 The consolidated-undrained (CU) triaxial tests were performed 

on undisturbed and remolded samples prepared in accordance with the 
procedures described under sample preparation. The samples were saturated 
by•use of a high back pressure until a 95 percent or better pore pressure 

,- 	 response had been obtained. At this point a confining presspre, as 
specified by Harza personnei,'was appiied and flow out of the sample was 
monitored. When flow out of the sampie was complete the test was performed. 
Filter strFps were normally placed around the outside of the sample to 
facilitate pore pressure equalization during the consoljdation phase and 
when the test was performed. 	 - 

Permeability 'iests 

One permeability test was performed on an und ► sturbed gypsum 
- 

	

	sample from HD-3. The test speeimen•was pi'epared in accordance with the 
procedures outlined in sample preparation. ,The specimen was then 

` remounted in the test cliamber and resaturated. 'permeability was then 
measured.by  the constant head method using the head spec(fied.bY Harza 
Engineering. 

Permeability tests were also per.fo ~-rtned on remolded samples 
prepared in accordance with the procedures descr.ibed under sarople pre- 
paration. 

Water Content Determination  

As per Harza Engineering specification, al) moisture content 
determinations on  gypsum samples were made by drying the samples for at. 
least 48 hours in an oven set at 45°C., C113 0FI. MoFsture cQntent 
determinatrons on other samples were made 1n accordance wi.th -ASTM Standards. 
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NORTHERN TESTING LABORATORIES,:INC. 
CONSULTING GEOTECHNICAL ENGINEERS 

Great Falls, Billings, Montana - Boise, 	Pocatello,'idaho - Gillette, 
• 

4lyoming 
• . 	; 

TABl,E 	1 	: 
• 	 . 	 , 	. • 	• 	, 	- 	• 	.: 	. 	, 	• 

SUMMARY. OF F I Et,D AND CABORATORY T~ST RESUi.T
.
S . 

• , 	. 
BEKER TAiI.INGS POND 	:. 	'. JOB N0: 77-337-1' ~ '' 

BEKER iNDUSTRiES, 	1NC. ; Sheet l of 	3' 
CONDA, 	IDAHO 	: -_ 	-  D ry  

Moisture 	 -,'Gradation • Unit 
Boring 	Depth Content. 	Atterberg Limits 	P.ercent.Retained  Weight, 
Number 	Feet 

, 
Classlficati6n' 	Percent 	L'Lsw 	PL, %~ PI, ~ 	GraYel'San_d S(1t.Clay' - pcf .Other Tests  

-- 	Surface Gypsum 

. 	 . 	 ..;` 

17 	74 	9.  .,83 
. 

Moisture -Dens'ity Test 
Palling Head 	(5.54 1 -3,76 11 Permeabillt.y, P1ate No. 2, Grain Size 
k= 8.3 x 10-5 cm/sec ' Analysis.Piate No. 	1, 

C/U Triaxial w/pore pressure' 
meas., Plate Nv. 3 

-- 	Surface Gypsum -- 	-- 	-- 	-- 	--. 	20 	70 	IQ -- Grain Size Analysis, Plate 
No. .4; Mofsture-Density 

.. Test, Plate No. 5 

-- 	Surface Gypsum  18 	73 	9- •Orain•Size;Analysis, 	Plate 
No. 	6; 	Moisture-Denslfiy' 

~ Test, Plate No. 	7 
, • .' 	• 	. 	 ; . 	 . , . 	. 

--. 	Surface •Gypsum -» 	: 	-_ 	__' 	__ 	.._ 	.; 	18 	72 	l0_ 99 Grain Size Analysis; Plate 
Falling Head 	8.27 1 -6.5l Permeability, No..8; 	Ftoisture-Density• • ' 
k= 7•0 x 10"~ cm/sec 	:': Test, Plate No. 9 

' 	(lD- 1 	, 5.0. r 	6.3 	• G7pSum 16 	•, 	w" 	-- 	w_ 	- 	-w •• Y 	.• ww 	wr 	ww w- 
. 	• 	

_ww 	• 	• • 

•30.0 -31.5 Gypsum 16 	Granu.lar;:Non-Pla§tic:--  

42.5 r44.5 s I LT 26 	j`. ': Granvlar,. Non-Plast i c•- 	:-- 	-- 	-- ' •~ •, 
96 . w.. w 
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• NORTHERN TESTING LABORATORlES, 	1NC. 	. • 
• CONSULTING GEOTECHNiCAL ENGINEERS• 	. • . 

• • 	Great Falls, i3111ings, Montana - Bolse, 	Focatelio, 	ldaho - Gillette, Wyoming 
• 	.. 
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• 

~ . 
. 	, 	. 	 . 	. 

• 	. 	• 	. ' 	~ 	 TABLE 	i . 	. 	. 	• 
. , 

• 	• 	~ 

. 	; 

- • SUMMARY OF F I ELD ANO LABORATORY TEST ••  RESULTS 	. 	~ ~ • • 	• 	:• 	- 	• 	• 	• . 	~ • 
~ ' 	• 	• ' 	- 	• BEKER• TA! L-iNGS 	POND 	~ • 	. 	. 	' • . J08 i~0. 	77-337-1 	• 	- 

• 	 ~ 	 . SEKER • iNDUSTRIES, 	INC. 	• 	• 	~ • • 	 ~ • 	Sheet 2 	of 3 	• 	- 	: 	: 
'. ' 	• 	CONDA, • 	i OAHO 	• 

.. 
. • 	. 	: 	: 

. 	 , 

. . 	_ 	• 	. 	_ ~ Dry '. 	. 	. 	. 	• 	• 
- . • 	Motsture 	• 	• 	' 	. 	Gradetion 	. 	• Unit ••' 	. 	. 	~ 	 • 	' 	'. 	. 

foring- Depth ~ 	 . . 	Content 	Atterberg L:1mt •ts• 	Percent•Retained  - Welght, • 	' 	• 	. 	• 	• 	• 
7umb~,r • 	, Feet Classification • Pe~rcent_ ; 	L„L~ PL~~ .•Pl,x 	Graysl 'Sand Si1t:Clay pcf ' 	•.;•Other Tests 	,  . -  

•{D-2 	i0:0-1Z.5 

. 

Gypsum•.' 	.' 

. 	 . 	 ,. 	 . 

. 	r.. 	. 	 . 

13 	•-- 	-- 	• 	-.- 	• 	-- 	:- 	••- 	-~ 

.  

~ 	91 	• 

• 	• 	. 

• 	. 	. 	--- 	
~ 	. 	. 	: 

15.0-17.5 ' GYpsum 	. • 	. 	18 	• 	--' 	•. -- 	'.-- 	-- 	':: 	-- 	-- 9~ . 	: • 	. 	--- 	. 	• 	• 	• 	. 	. 
~ . 	30. 0-31. ~ 0 • s i LT, • C 1 ayey 	. 21 	. • •~ ~-= 	-- 	-- 	-- 	;.- 	• 	-- 	-- . .1 ot 	• • . 	. 	--_ 	• 	• 	• 	~ 

35.0-37•0 SILT, Clayey ••-- :.29 	~ 	21 	• 	8• 	. 	0 	~ '3 	Sd 	• 	17 J03 Specific Gravity a~ 2•76 
• 	' (CL-ML) 	• • 	~ 	 • 	• 	' 	• 	 . ~ • - Grain Si•ze Analysis, Plate No.10 
~ 	 ~ _ ~ 	• 	 • 	~ 	 .. 	• Consolidation, Plate No. 	11-12 

• . 	' 	. 	• 	. ~ ' U/U Triaxial,. Plate ~No. 	13-16 ~. •• 	~ 

~ 

.. 	. 	: 	. • 	.' • 
iD-4-. 	10.0-12.5 •GYPsum 	• 22 
;~~ ::_:., ~ 	2S: 0-26. 5 , 	S 1 LT, Sandy 	• 20 
~~,,':v ;:: ~' 42. 5-4 ~ . 0 S 1 LT, C 1 eyey 	~ 22. 
i  

3.i• 

r:?-. 	.. r,, 	--..= , 

. 	 . 

IF-5. 2.5• 4.0 - 	S1LT, Sandy 13 
„~~~ Ti~~s, Q•~ `~ 	-~ : 7 	S-  i• 	• t.i~.' 	• ,,y  . 9 5 ~ S I LT, Sandy 	. 23 
~ 

°~ 
SM ~I . • 

1T2:$=i4.S .' SiLT,. Sa dy• 	'(some 
cementat~ on) 

• 21 	~ 
c„ ~, 
a,, 

~ 

~ss~~ ':;. 
f ~ 22: 5-24.0 •  
,lY~•~.::;: ~ .,..• 

• 

..~ .... 	. 	.. 
CLAY, 

. 	. 	.. 	.. 	.. 
S[ 1 ty 	(CL) 	• 

. 	........ 	.. 	.. 	_ 	. 
20• 

....r 	-- 	-r 	0 	V7 	29 

37 	19 	18 • 	-_ 	-_ 	__ 

• 	-- 	-- 	-- 	0 	1 b • 72 
. Constant Head (75' ~ Permeab;lity 

~ k. ~ 3.4 x 10-5 cmfsec ' 	~~ 

	

Grenular; Non-P1astic -- 	=- 	_- 

. 	29 • 23 • 6 	0 	38 	~2 
-~ ., 

. 	.;. ..: 	• 	_ 	 . 
w- 	w- 	..r 	-w 	-w '-- 

. Granular; Non-Plastic -- • -- 	-- 
, ~ww 	w• 	•..w 	• 	-w 	. •._ 	•r 

'. 	' 	 • 
' 	 . 	 ~ 

• Granular, Non-Plast ~ c -- . --• j- 
',ww 	-- 	-- 	0 	, ~5.. • . 51 
•~. 	. 	~ 	. 	•:• 	• 
-r 	• -- • ~ -- 	• 	•-- 	w- 	w 

;• 33 	16 • 	17 	. -- 	••~ - 	- 
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33•0-35•0 	S1LT, Sandy (ML) 	• 29 . 



! 	:~ ~. ~ ' ~ 

• ....

~ ~.~.~ '+~~~~ ~ , ~ 	
' 	 ~ • 

	

•~ 	 . 	 • 	 ~~ 	• 	 - . 	 . 	 . •V 	 , 	. 

NORTHERN TESTtNG LABORATORIES, INC. 
CONSULTINQ GEOTECHNICAL ENGINEERS 

Great Fails, Billitigs, Montana - Bo1se, i'ocatello, Idaho - Gillette, Wyoming 

TABLE 1 
 

	

... 	, 	.. 	• 	 . 	 r 	 • 	, 	 - 	. 

	

• 	 SUMhAY • OF F I ELD AND . * LA80RA'fORY TEST~ RESUL'TS 
BEKER TAILINGS PONO 	 d0B N0. 71-337-1 

BEKER INDUSTRlES, INC. 	'° 	 Sheet 3 of 3 
CONDA, IDAHO 

D ry  	. 

	

Moisture•. 	 G.radation 	Unit • 
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No: 30-32; Grain Size~ 

Analysis, Plate No. 29 	̀ 
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GRAIN SIZE DISTRIBUTION 
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Porticle Diameter millimeters 

MOISTURE-DENSITY RELATI0NSHIP 

TEST. METHODS 
i 

ASTM D _69-8__  
. 

Method "A"  
1/30  cu. ft. moid 
5,5  Ib, hammer 
120  in. drop 

3  layers 
?3—  blows/{oy.er  

SOtl. CONSTANTS 

Ctossificatian 	Gypsum  
Liquid limit 	 ~  
Plosticity index 

Mnx. Density _ 	85- 5 . ~f 

Optimum Moisture 	22 • 5  g6 
Penetration Resis.   psi 

BEKER 1NDEJSTRIES, 	INC. 
Beker Tailings Pond 

Conda, 1 daho  

S.ack Sampl e  

lScmple t~fo: 68920 

- PLATE N0:' S :: 
FH0028508 
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TEST MEfHODS 
AST14 D 698 •  

14ethod "A" ':  
1/30  cu, ft. mold 
5.5  lb, hammer 

12  in. dn~ 

3  layers . 
25  51ows/Iayer 

SOiL CONSTANTS 

Classificotion 	Oypsutn '  

L.iquid Limit  
Plasticity lndex  
Max. Density 	87.0 	.T  f 
Optimum Moisture  22 ' 2 	96 

Penetrotion Resis. 	"" 	psi 

BEKER 1NDUSTRIES, 1NC. 

Beker'Tailings Pond 
Conda, - I daho 

t~̀d.k 
Sack Sample  

~l.j'•h :.n..  

Somple N6:_.b8921 " 	3ols 1`to--77;33  ~1  ~ 

PLATE _ N0.'  
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GREAT FALLS • MISSOULA • BILLINGS MONTANA • BOISE IDAHO 

AGGREGATE GRADING CHART 

. 	• 	Project 	Beker I ndus t r f es - Ta 11 t ngs Po nd 	 $omple No. 	6892z  
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.TEST METHC?DS 
ASi'M D 698 

- Method-  "A" 	---  
-1/30  -cu, ft, mold 

5,5 Ib, hommer _ 
12  in, drop 

3  'loyets „ 
25  blows/loyer 

SOIL CONSTANTS 

ClassificotiaR  • 'OY-Psum  

Liquid Limit  
Plosticity lndex - 	 ~  
Mox_ Density 	87• 5 	prf  

Optimum Moisture  
Penetration Resis. 	 psi 

BEKER i NFlt1STR I ES, I NC . 
Beker Tailings Pond 

Conda, Idaho . 
• 	- 	. 	 .~i--: 

Sack Sample  
Somple: No: b8g22.:::. ...) ob No:  77-:37 =-1::, a 
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CONSOl.IDATION TEST 

MO I ST UNt T WE 1 GHT 	: 131t pcf 
DRILL HOLE HD -2 	 DRY UNIT NE.iGHT 	.115 pcf. 
DEPTH 35 .0' - 37•0' 	 INITIAL MOISTURE CONTENT: 17% 
SAMPLE N0. 69094 	 FFNAL MOISTURE CONTENT :12% 

' 	 CLASSIFtCATION : SILT, Clayey -' 
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CONSOLIDATED - UNDRAINED,TRIAXIAL SHEAR TEST (UNDISTURBED SANPLE) 
DRILL HOLE HD-3 	DEPTH: 33.0' - 35.0' 

SAHPLE N0 .'691o4 

VALUESAT ' 

7EST pORlNO 
SAMPLE 	ATA 	' 

~ 
MAXIMUM MAXII.IUM MOHRCOULOMB 

FAILURE 	~ 

NO NO 
DEVIATOR 
STRESS " 

PRINCIPAL 

STRESS ~ 
Sample $ampie 

$CfaID 

ReCO 
, D ~~ T •  MOISTURE . pEGREE MINOR MAJoR 

OR AND 
DEN$ITY 

CONTENT 
~ 	 fDa«MII' ~ 

OF 
CONFINWG 

~ 

QI-Q'7 RATIO ~ 
PRINCIPALPRINCIPA 

9TRE69 LGn Ch Dlameter 
(Inches/ SVMBOL DEPTH SATURATION ~~3 RE  KSP Q~~C~~ 

BTaR.Ea55 

 K?SF 
(InCf1C!) (1nChe7) 

minuts) I imlal Final DH-3 I?dl IpercenU ~ KSF KSF 

p  33'3' 86- 29 32 98 2.88 3.74 4.46 1:17 4.91 5.16 1.36 0.006 
33'. 8' 
33. - 90 ,  29 30 97 5•76 5•23 3•47 2.12 7+ 4 4•97 2.36 0.006 

6 34.' 

34.8,- 92 29 32 96 8.64 8.53 3.56 3-41 11-95 4•95 2•36 0.003 
p 
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COIISOLIDATIO-UNCRAINED TRIAXIAL SHEAR TEST 
DRILL HOLE 00-4 Depth:*4 

Samp]* No. 69114 

i' 

1161KAL STAF'rSS 49 	AD kwt 4,9 	 A*  

TEST Domwo 
SAMPL DATA MAMWM 

& 	
- 

VALUC 	
I 

, !AO 
,  DEWATOR ;E apI t a sample Strain 

DAY MotsTUAS 
cozovEpir DEGREE COXFINMQ M C-1 t~ 3  OR,  ANO STREM ' jO  Cngth Length ' Ra to 

SyMSO%. DEPTH OENSITY IPWOAU OF  SATURATION - Cr Crl  3  XSF 

STAE-k 
4rli 

2r.  ~ 

(inches) Clncbes) 
(in has) 
(Mim.) 

80-2 XSF xv- 

43.0 1  1 00 ~ 2.88 6 .32 4. 02 'i~  2  -.: 3  .70 : 1  4.921,  2.36 
0.009  

101 qg .;.7 61 1 	-06 
1  z 

.4.61 az iL 16.90 4.9r ,  z.  36  0.009 

C)  III  8-64  18.69  25 - 60  2,17s"  z, 16  0=9 

A 

I  IORTHERN TESTING 	 TRIAXIAL 514FAR TEST  RESULTS 
LABORATORIESi INC. Beker 	

"S  r rPe'd Boise. Idaho 
da- Id 

A  OA  
JOB ~b ,2y  678 t 	

CONSULTING 	
No; GEOTECHNi  CAL ENG INEERS 73-337-  

N Lq 

FH0028515 
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UNCONSOLIDATED - UNDRA • ~ D•TRIAXIAL SHEAR TEST 
TAIL-1kGS- POND  

DR1LL HOLE HD-2 	DEPTH: 35' • 37' 
: 	 NTL N0 . 69094 

; 	 CLASSIFICATION: 	S!1LT, C1ay~ey ; 
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UNCOA}SOLIDATED - UAIDRAINED 
- . 	 TRIAXIAL•SHEAR TEST 

•DR 1 LL HQLE HD --_ 2 	 ' 	. 	-. . 	 . . . 	 • 
DEPTH 36:4' . -  36 .9' 	 MOlST UNIT WEiGHT: 124'pcf 

SAMPLE N0. 69094 	 DRY UNIT WEIGNT : 102 pcf 
MOIS:fURE.CONTENT • 22% 
CLASSIFtCATION: ,SILT, Clayey 

.,CONF1NlNG STRESS-L60 ps.i  
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6 	8 UERt101CAL ~RAiNi ~ PER~NT t8 	20 

~ 	Sample size - Lo  ~ 4.78" 	 : 	Deviator Stress at Faiiure = 10,2i4 psf 
do :6  1•34" 	 Strain at Failure -•I6.3% 

~ 	Strain rate = 0.020 11/min. 

Tested at Natural Moisture Content 

~ 	BEKER INDUSTRIES 
Conda, ldaho 	

NORTHERN TESTING LABORATORIES; 1 -NC.  ~ 	 CONSULTING GE07ECHNICA•L ENGlNEERS  
Boise; ldaho`  

BEKER TAILINGS POND 	 ; 

JOB N0. 77 -337-4 PLATE N0.  
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UNCONSOLiDATED.- UNDRAfNED 
TRtAX1ALSHEAR TEST 

~ 
f 

DRILL HOLE 	HD 2 
DEPTH 	35•2 6  - 35,7' 

- 
MO{ST 	UNIT WEIGHT: 129 pcf 

~ SAMPLE.NO . 	69094 DRY UNI'f WEIGHT 	: 	106 pcf 
M01 STURE CONTElVT • 	: 	23% 

~ CI.ASSIFICATION: 	SILT, Clay6y 
-- 	-- CONFINING STP•ESS:. 	20-psP 
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~■■ 
Sample size - Lo  = 4.50" Deviator Stress at Failure = 9561,psf . ~ do °2_30 Strain. at Fai lure = 10.7$ 

~ Strain rate = 0.020"/min. 

Tested at Natural Moisture Content 
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-=UNCONSOLiDATED - UNDRAiNED 
~ 	 TRIAXIAL SHEAR TEST 

DRiLL HOLE HD - 2 
~ 	DEPTH 35•8' - 36.3' 	 - MO1ST' UNIT•WEIGHT: 124 pcf 

SAMPLE N0. 69094 	 DRY UNlT WEIGHT : 102 pcf 
MOISTURE CONTENT : 22$ 
CLASSIFtCATlON: S1LT, Clayey -_ : 
CONFINING STRESS: 40  
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~ 	Sampie SiZe - Lo  = 4.78" 	` Deviator Stress at Failure = 10,205.psf 
do  = 2.34" 	 St'rdin at Failure = 16.3% 

~ 	Strain rate = 0.020"/min. 
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Tdst - 140. CU-20) TT2 0 2 E-UT-203 	CLASSIFICATION:.  Lig.ht gray GYPSUM 
Boring No.- 3 3 
Sample No. 69100 69100-69100 
Eff.  - Confining. 

Presi'u*re, 	tsf 1-08 *  2 . 11r    A-60 
Back Press., 	psi 0.0 50.0 -50.0 
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Dia 	in. 2- 8 3 2.83 2.83 
HD6ia. Ratio 
Wet Unit Wt ;t  pcf 

2.30 
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2.03 
98.1 

2•17 
102.9* 

- BEkER IIIDUSTRIES 	
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Water Conte 	I  % CONSOLIDATED, UNDRAIRE D, 
Before Test 114.7 13.8 14.7 TkIAX.,IAL CONPRESSION 	TEST 
After*Test i6.6-  29.2 28.•5 WITH POR .E-PRESS. 	MEAS. 

Degree of. 
Saturation, 96.1 95.0 	' 100.0 Boring No. 3 

Skempton's "0 11  1.00 1.00 1.00 Sample No- 69100 
-,Avg. 

, % I 
Strain/Min.1 .065 o66 - 0 '03 Depth 	- 20.0 -22..5 	Ft 

, .'Spec*imens -  Undistuirbed • 
Ja~n- 	1978" - - 

S.tra.in 	Control led Test NORTHERN TESTING- LABORATORI.IkS -, ,r~~j 
CONSULTING GEOTECHNICAI:  ItNGIkItk 
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UNCOiVSOL I DATED - UN•DTtA I NED TRIAXIAL SHEAR TEST 	 - 
BEKER TArLINGS POND 

DR1LL HOLE HF-5 	DEPTHe 7.5' • 9+5 1  
NTL N0. 69119 

CLASSIFiCATION: SILT, Sartdy• 
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DRILL HOLE NF - S 

+~ 	 SAMPLE N0. 69119 

UNCONSOLIDATED - ~ UiVDRAINED 
TRIAXIAL SHEAR TEST 

!lOIST UN1T wEIGHT: 106. pcf 
DRY UNIT WEIGHT : 85 pcf 
M0157URE CONTENT : 25% 

 CLASSIFICATION: SILT, Sandy + 
. 	 CONFINING STRE55: 60 psi 
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5ample size -  Lo  ~ 4.%5" 

Strain rate ~ 0.020"/min. 

Tested at Naturai Moisture Content 

BEKER iNDUSTRIES 	 - 
Conda, Idaho 	 ' 

BEY.ER TA I L.! NGS POND 

Deviator Stress at Failure = 3996 psf 
Strain at Failure -= 6.2i; 

NORTHERrI 7ESTiNG LABORATORIES; INC. _'.':' ~ ='" •̀h~ ::` ~ : 
CONSULTING GEOTECH ~IICAL ENGINEERS ~'"'~' '' ~"~~K  

' • 	 Bo i se, I daho - • : 	- 	-' ~~" 4 	̀ 
• 	 - 	~.~ ' 	 :-'~ 	T . . 	 .. 	 . , 	 . .w  -. ....~  ~~ )'••.- ', _ 	 - 
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UNCONSOLtDATED - UNDRAINED. 
TRIAXIAL SHEAR TEST 

DRiLL H$ 2 ~ NF8_85 	
MOiST UNtT WEIGNT: 107 pcf DEPTIi  

SAMPLE N0. 69119 	 DRY UNIT WEIGHT . 	85 pcf • 	 ' 
MOISTURE CONTENT : 	25% 
CLASSIFICATION: SILT, Sandy 
CONFINING STRESS: 40.psi, 
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Sample size - Lo  = 4.75" 	 Deviator Stress at.Failure = 5311 	psf 

	

do  = 2.38" 	 Strain at Failure = i.7% 

Strain rate = 0.020"/min. 

Tested at Natural Moisture Content 

BEKER INDUSTRIES 
Conda, Idaho 

BEKER TAILINGS POND 

NORTHERN TEST'1 NG LABORATORI E5, I NC:  
COMSULTING GEOTECHNICAl. ENGRNEERS.  .. 	,. .. . . 	' 	..... : . 

Boise; Idaho 	 ~  
;~. - - 	 a  ~;•: 

JOB .NO. 77-337-1  PLAT.E NO. :r26 	̀ . •_ ` 	;~ 
_ 	

NTf"': 
- 	• 	 ' 	. . 	.. _ ". '~•.~.-a7".•µ-.. .. . .. . :a is4  
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DR1l.L HOLE HF - 5 
DEPTH 7.5' - 8,2' 
SAMPLE N0. 69119 

UNCONSOLIDATED - UNDRA1ideD 
TRIAXiAL SHEAR TEST . 

M01 ST UN I T Iw1E ( GHT: ] 03 pcf 
DRY UNIT WEIGHT : 87 
MOISTURE CONTENT : 19$ 
CLASSIFICATION: SiLT, Sandy 
CONFIta1NG STRESS: 20 psi 

momommommoom mommommoommm rg'.1,MMEMEMEMEN 
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Sample size - Lo  =4.92" 	 Deviator Stress at Failure = 1899 psf •

, 

 

	

do = 2 •38" 	 Strain at Faiture = 2.0X 

Strain rate = 0.020"/min. 

Tested at Natural 14oisture Content 

BEKER I NDUSTR I ES  
NORTNERN TESTING LABORATORIES; INC. ~;;  Cond'a, Idaho 	 .  .,: :._.... • CONSULTtNG GEOTECNNICAL ENGINEERS ';,::~• 	~.: 

SEKER TAILITlGS POND 	 Boise, Idaho  
.~ ; .. . 

1 	 d0B N0. 77-`337- 1 PLATE NO:.: 2`: 
~1~ 	 z 

.NTL~: • 	 • 	 . 	. . 	. 	r.. -~:~c.:  :_: _  
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UNCONSOLiDATED - UNORAINED TRIAXlAL SHEAR TEST 	 • 
BEKER TAILlNGS:POND 

DRlLL HOLE HF-7 	OEPTH: 7.5' - 9.5' 
NTL N0, 69133 

CI.ASSIFICATION: SAND; Silty;  
wiih organics 
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DR1LL• HOLE HF - 7 
~ 	DEPTH 7_5' -- 9•5' 

SAMPLE N0 . 69133A 

UidCONSOLtDATED -UiVDRAIiVED 
TRIAXIAt SHEAR TEST 

H01ST UN1T WEIGHT: 89 pcf 
DRY UNIT WEIGHT : 71 pcf 
HOlSTURE CONTENT : 26% 
CLASSIFICATION: SAND, Silty; with 
CONFlNING STRESS: 20 psi9antc 

FAILURE 
SKETCH 

I L:  

1 -   

	

Z 	4• 	6• 	$- V 	RAIN", PERCEIVT 18 * - 20 	22 	 : 

	

Sampie size - Lo  = 3.06" 	 Deviator Stress at Failure = 5283 psf_` 

	

do  = 1.42" 	 Strain at Failure = 20.3$ 

	

Strain rate 	0.015"/min. 

Tested at Natural Moisture Content 

BEKER wNDUSTRI.ES 	 IIORTHERN TESTING - LABORATORfES, INC. : 
Conda, ldaho  CONSULTING GEOTECHNICAL ENGINEERS :::,,.:: ~,.; _:;:..,• 

. 	 ~;,~•<<.- : a;.r,, 

BEKER .TAILINGS POND 	 BOlSE, I'DAFEO  

	

-' 	.. 
.fOB N0. 77- 337- 1 PLATE N0:31--' _ .b• l. ~~ 	~. .. . , . 	 , 	.._ .._. . 	.....- . 	--•~~~ -- --.... ... :...._._._. ~ 	 . . 
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UiVCONSOLlDATED - UNDRAIidED 
. 	 TRIAXiAL'S4°IEAR TEST 

~ 	DRILL HOLE HF - 7  
DEPTH - 7.5 	9..5

~ 	 MOIST UNIT'WElGHT: 100 pcf 
- 	 • 	' 	 . 

SAi4PLE N0 . 69133B 	 DRY UNIT WEIGHT 	. 83 pcf  
MOISTURE CONTENT : 21% 
wi 	 SARiII Siit'u- with 

~ =o 

Q 	. 	 . 	 . 
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8 	 - 

' 	
_. 
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14 

FAILURE 	" 
SKETCtI 

~3 

~2 

;l 	 • 	 . 	. 

VERT ~ICAL STRAl ~ _ PER~ NT 1 	~0 

	

Sample size = Lo  = 2.91" 	 Deviator Stress at Fai -lure = 10,645 psf 

	

do  = 1.41" 	 Strain-  at' Failure = 15.2% ' 

~ . 	'Strain rate = 0 .015"/min. 

Tested at Natural Moisture Content 

~ 	 BEICER 1NDUSTRIES 	 NORTHERN TESTING LABORATORIES, INC. •;a:„: ~ 
Canda, Iclaho 	 CONSULTING GEOTECHNlCAL ENGINEERS , ~,=~~-': ~n;•:` 

	

i 	Cq,•eF 

'Boise, Idaho  
` 	 BEKER TAILINGS POND  ~ 	- 	

• 	
. _ 	 .• 

JOB N0. 77-  337-1 PLA7`E NO..  
NTE.3A-$~~ - 

FFi0028533 ~ 
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' 	 Dote Sompted 	December 6 i 	• 	•:. Aggregate Slze  ~~A 	•  

	

•• 	• 	Where Samp(ed  HF" ~ : 12.5' to 1.S' 	Sompled By  Harza Enqineerinc: Joe Mi i ler 	. 
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UNCON.SOLIDATED • .;,,JDRAINED TR{AXIAL SHEAR TEST 	 _ 
' BEKER' TA) LINGS :POND 

DRfLL HOLE HF-7 	-DEPTH: ; 12.5' ••14.5 1  
NTL N0. 69135 

CLASS1FtCATiON: S1 ~7, Clayey . 
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.BEKER 1NDUSTRIES 
Conda, Fdaho 

B No. 77-337-1 • 
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NORTHERN TESTING LABORATORIES, INC. 
CONSULTING GEOTECNNiCAL ENGINEERS 

BO I ~ E.; i DAHO 
.• .FEBRUARY, 1978 „ 	PLATE NU. -7:34 



URIGONSOLIDATED - UNDRAINED 
_ 	 TRfAX1AL SHEAR TEST 

DRILL HOLE ~HF -  7~ 	
HOIST UNIT WEIGHT: 12$ cf  

~ 	DEPTH  12.5 - 14.5 	 p- 
SAIiPLE N0. 69135C 	

DRY UNIT•WEIGHT' : 103 pcf 
MOISTURE CONTENT : 21% 

_ 	 CLASSIFICATION: SILT, Clayey • 
CoNFINjNG STRESS:.60.psi 

}- 
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8 	 . 
FAILURE 
S KETCH 

6 	 - 

, 	 • 	 . 	Go 	_ 

2 	~ 	6 	$ 	VEt 	ICAL JqRAINI4PER~bNT 	18 	20 

, 	Sample size - Lo  = 2.78" 	 Deviator Stress at Faiiure = 11,927 psf 
~ 	 do = 1•92" 	 Strain at Failure = 17.6% 

Strain rate = 0.015"/min.. 

~ - 	
. 	 . 	. 	• 	- 	' 	- 

Tested at Natural Moisture Content 

~ 	 BEKER INDUSTRlES 	 NORTHERN TESTIiVG-LABORATORIES, (NC. 	" 
Boise, 	ldaho 	 V',:c: CONSULTING•  GEOTECHNICAL •ENGINEERS 	- . 	~.~~•.; 

_ Bois;e. 	Idaho  
BEKER 'iA I L:I NGS 'POND- 
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UNCONSOLIDATED - UNDRAINED 
TRIAXIAL SHEAR TEST ' 

DRtLL HOLE HF . 7 	
Ft01ST UNIT WEtGHT: DEPTH 12.5 1  - 1 ~4.5 1 	 . 	 122 pcf 	. 

SAMPLE Nd . 691356 	 DRY UNDT WEIGHT : 96 pcf 	• 
MO l STURI: CONTENT ': 25$ 
CLASSIFICATION: SLLT, Clayey 
CONFINING .STRESS: 40 nsi 

IF 
LI 

C> 
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w- x 
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d , 
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~ 
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~• 	 ~ 	 • 	 , 	 , 

N 	 . 

N 	 FAlLURE. 
~ 	 SKETCH 
~ 	 .. 	 : 	 -- 	 . 	 . 	 . 	 • 	 . 

¢ 	 . 	 . 	 -.. 	 • 	 -• 	 . 	 . 	 .. 	 . 

~ 	 : 

w 	. 
. 	o 	 . 	. 

~ 1 	20 22 VE ~ I CAL SyTRA 1 A , PERLi  JT 

~ 	Sample size - Lp = 2.89" 	 Deviator Stress at Failure =:1873 psf 

	

do  = 1.42" 	 Strain at Fai .lure 2.0X 

~ 	Strain rate = 0.0151•'/min:  

'Tested at Naturai Moisture Content 

BEKER iNDUSTRi ES  ` 	 NORTHERN TESTING LABORATORtES r  iNC:  
Conda, ( daho 	 COP7SULT 1 NG GEOTECHN I CAL ENG! NEERS  

8oise,. idah.a "  	~ ~ ,. 	BEKER TAILINGS POND  
J08' N0. 77-337: ~ i` •• PLATE..:NO•:.:.35 :`.:: .. 

~E 
FH0028537 ~ 



Ut3CONSOLIDATED - UNDRAINED 
TRIAXIAL SHEAR TEST 

DRILL HOLE HF - 7 
- UEPTH i2.5' ~ 14.5' 	 MO1ST UNl'i'WEtGHT: 118 pcf 

SAMPLE N0. 69135A 	 DRY UNIT WEIGHT : 95 pcf 
MOISTURE CONTENT : 25% 
CLASSIFICATION: SIl.T,_Clayey 
CONFINING STRESS: 20 psi 
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FAILURE 
SKETCH - 

. 	_ 	. 	_ 	... 	. 	. 	
. 	. 

2  	 . 

2 	~ 	S 	• 	~ 	VER1CAL`RRAIh~; .. PERHNT  
7. 

	

Sample sixe = Lo  = 2.88" 	 Deviator Stress at Failure = 1501 psf 
t 	 do = 1.42" 	 Str`bin at Failure = 6_9$ 

Strain rate = 0.015"/min. 

Tested at Natural Moisture Content 

~ ? 	 BEKER•INDUSTRIES 	 ••NORTHERN TESTING LABORATORiES, -INC_ 
Conda, Idaho 	 CONSULTING GEOTECHNICAL FNGiNEERS  

Boise, I'daho 	~̀ ', 
BEKER 'TAILiNGS POlVt) 

Y 	~ 	?~.-~-. 
  77-337- 1 'PLAT~ ` i~0'37 	~~~ .  U 

~ 	 _.• 	_ 	r n. n. 	x_ _ 	_.- . -. 	w 	
,..LL`I ..NTL~155`4•~~ 
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DRILL H0LE HF - 7 
DEPTH 12,5/ - 14.5' 

 SAMPLE NO' 69135 

eo  = 0.8608 

o. B 

~ 0.80 
' 

O'7B 

0'76 

o 
+` 
< D'74 «~  

Cl 
Cl ' 
~ 

 

0.72 

0.70 

0.68 

6'66 

- 0'64 

MD|5T UNlT VE|CHT 	; 117 ocf . 	
~ 

DKY UN|T WE|GHT 	: 92 pcf 
~ 

IN|T|AL H0|STUKE C0NTENT: 28% 
FiNAL MO\5TURE CONT[NT : ZD% 
CLASS|F|CAT|ON ; '3|Et. 'C'Iayey 

' 
`   
  ' 	| 
 ~ 

ATURATION 

'/ 
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UNC.ONSOL I DATED -'UNDRA,._.cD TR I RU AL • SHEAR TEST 
BEKEK TAILINGS POND 

: 	 DR-11:L HOLE :HF-8 . DEPTH: 	17.5' - 19.5' 
NTl. N0. 69141 

CLASSIFICATION: CLAY,Silfiy 
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UidCONSOLtDATED - UNDRAlNED 
. 	 TRIAXIAL SHEARTEST 	 ` 

~ 	- 	 iiF-8 	
_ 	• 	• 	- 	: 	 . 	. 

DRtI.L HOL
17.5 ~ - i$.2 ~ 	

MOIST UNIT WEIGHT: 111 • pcf DEPTH' 	
DRY UN1T WEIGHT . 	$ 

~

f SAMPLE N0. 691 ~ 1 	
MOiSTURE CONTENT : 	25% 	- 
CLASSiFICATION: CLAY, Siity 
CONFINiNG STRESS: 20 psi .  
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FAILURE 
SKETCH 

~ 	_ 	- 	 • 	 '- 

4 	 VERI~ICAL iS?TRAII~_~ PERCI  T. 1 ~ - 20.22 

Sample size R Lo  =.2.88" Deviator Stress at Failure•= 2549,psf ~ 
do ' = 1.40!' Stra i n at Fail ure =• 6.9$ 

~ 
Strain Rate = 0.0151 7min. 

Tested at Naturai Moisture Cnntent " 

~ , ' BEKER INDUSTRIES NORTH5RN TESTING LABORATORIES, tNC. 
Conda, Idaho CONSULTING GEOTECHNICAL ENGINEERS 

~ BEKER TA I L t NGS POND 
Bo i se, i daha  

t . 	• - JOB N0. 	77-337- 1 -.. P'LATE'. N0. 	tit`.=' ._ .~`.  
- NTl.,.;1;5 ~ 

~ FH0028542` 



UNCONSOLIDATED » UIVDRAlNED 
TRiAXIAL.SHEAR TES'i'. • 

_ DRILL HOLE HF - 8 -  
j 	DEPTH 18.2' - 8.81• 	 MO1ST UN1T tilEiGHT: I12.0cf•.* 

SAMPLE -N0. 69141- •- 	 DRY UN I T- WE 1 GHT-  _. 	91 pcf ... __. 
MUISTURE CONTENT : 24$ 
CLASSIFICATION: CLAY, Siity 

~ 	 CONFINING STP,ESS: 40 psi 
.. 5 . 	. 	. 	 .. 	. 	. 	 - 	• 	. 
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Sample size - Lo  II 3.00" Deviator Stress at'Failure = 5750 psf 
~ . do = 1,40" Strain at. Fai lure = 8.2% ", 

Strain Rate 	0.01517min. • ; 

~ Tested at Natural Hoisture Content 

~ BEKER 1NDUSTRIES NORTHERN TESTING LABORATORIES, INC. 
Conda, Idaho CONSULTING GEOTECHNICAL ENGINEERS 

~ BEKER TAILINGS,.PONO'  
Bo i se, 'I daho 	• 

.lOB N0. 	77-337-  t- , PLATE NO. 	42`! :: . _ ,~ . 
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UNCONSOLIDATED - UNDRAINED 
TRIAXIAL SHEAR TEST 

HOIST UNIT*WEIGHT: -  11 • 1 pcf. 
DRY UNIT WEIGH• 	go pcf . 
NOISTURE CONTENT 	24% 

. .CLASSIFICATION: CLAY 6  Silty 
-CONFINING STRESS: - 60 psi 

FAI LURE 
SKETCH• 

2 	4 	6 8 	VEWICAL HkAIV, PERItNT 20 

	

Samp)e size L = 2.9411 	 at Failure = 444 psf 0 	 Devi-a'tor Stress 	. - 5 

	

do 
= 

1.4011 	 Sfrarn. at Fai)ure 	8.4.% 

Strain Rate = 0.015"/min. 

Tested at Natural 14o tisture Content 

BEKER'INDUSTRIES 	 -NORTHERN TESTING LABORATORIES, INC. 
Conda, Idaho 	 CONSULTItIG.GEOTECIINICAL-ENGINEERS 

Boise, Idaho 
BEKER-TAILINGS POND 

	

joB No. 77-337- 1- • PLATE NO -, 	43 
-5 .  ~ ,. 	NTL .15 ; 

DRILL HOLE liF 8 

	

- 	19.51 DEPTH 	18.8 1  
SAMPLE NO. 69141 

6• 
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